A number of studies have found a negative relationship between IQ and delinquent involvement. Some researchers maintain that IQ is a spurious variable in the relationship between socioeconomic status (SES) and delinquency, whereas others assert that IQ bears a causal relationship to delinquency that is independent of the effects of SES. Results from two Danish prospective longitudinal studies are presented that support the latter view, In each study a significant negative correlation between IQ and level of delinquent involvement remained after SES effects were partialled out. It is posited that low IQ children may be likely to engage in delinquent behavior because their poor verbal abilities limit their opportunities to obtain rewards in the school environment.
A number of reviews of the literature have established the existence of a relationship between low IQ and juvenile delinquency in British and American samples. Early reviews primarily reported the results of studies comparing the IQs of delinquent youths with the standardized norms for IQ tests (Caplan, 1965; Chassell, 1935; Murchison, 1926; Prentice & Kelly, 1963; Thomas & Thomas, 1928; Tulchin, 1939; Woodward, 1955) . More recently, Hirschi and Hindelang (1977) reviewed several studies in which the IQs of juvenile delinquents were found to be significantly lower than the IQs of comparison groups. Delinquents have also been found to be lower in IQ than nondelinquents in prospective longitudinal studies (Kirkegaard-Sorenson & Mednick, 1977; West & Farrington, 1973; Wolfgang, Figlio, & Sellin, 1972) .
Several mechanisms have been advanced to explain this relationship between low IQ and delinquency. Historically, it has been thought that children of low intelligence were unable to distinguish right from wrong (moral retardation) (Goddard, 1914; Goring, 1913) . However, Woodward (1963) showed that delinquents know as well as nondelinquents what acts are socially acceptable. At any rate, the average difference of eight IQ points typically found between delinquents and nondeliquents (Hirschi & Hindelang, 1977) is hardly enough to suggest moral retardation. Another possibility is that delinquents with low IQs are more easily apprehended than other delinquents and are therefore disproportionately represented in samples studied (Haskell & Yablonsky, 1974) . The relationship between low IQ and delinquency remains, however, even when delinquency is determined by self-report (Hirschi & Hindelang, 1977; Weis, 1973; West & Farrington, 1973) . It is possible that low IQ children self-report more readily than high IQ children, but it seems unlikely that greater likelihood of detection fully explains the relationship between low IQ and self-reported delinquency.
Another view supposes IQ to be a spurious variable in the relationship between socioeconomic status (SES) and delinquency (Chambliss & Ryther, 1975; Simons, 1978; Sutherland & Cressy, 1939 /1974 Woodward, 1955) . These authors see poor performance on IQ tests as only one instance of the general difficulties with traditional education experienced by children from cul-turally deprived backgrounds; irrespective of their innate intellectual aptitudes, lowerclass children tend to experience problems in school and score poorly on IQ tests. These lower-class children also are likely to become delinquent (Simons, 1978) . Proponents of this view posit a causal relationship between SES and delinquency that may or may not be mediated by lack of school success, and they recognize IQ scores only in the sense that they covary somewhat with SES.
In contrast, Hirschi and Hindelang (1977) and others (Kirkegaard-Sorensen & Mednick, 1977; Rhodes & Reiss, 1969; Short & Strodtbeck, 1965; West & Harrington, 1973) propose that intelligence influences directly the amount of reward available to a child for performance in school. Youths with lower IQs experience frustration in school, obtain fewer generalized rewards for conforming behavior, and go on to engage in antisocial acts. These authors propose that intelligence plays a causal role in delinquency that is independent of the contribution made to delinquency by SES.
In an attempt to discount the notion that IQ is a spurious reflection of the relationship between SES and delinquency, Hirschi and Hindelang (1977) presented a number of studies in which delinquents were found to have lower IQs than nondelinquents when delinquent and nondelinquent groups were compared within SES levels (Reiss & Rhodes, 1961; Short & Strodtbeck, 1965; Wolfgang et al., 1972) or when delinquent and nondelinquent subjects were matched on indicators of SES (Weis, 1973; West & Farrington, 1973) . Another test of the two competing explanations of the mechanism relating low IQ to delinquency would consist of a comparison of the two proposed causal variables, IQ and SES, at different levels of delinquent involvement. If indeed SES level determines both IQ score and juvenile delinquent status, then the IQ-delinquency relationship should disappear when the influence of SES is statistically controlled. If IQ is a determinant of delinquency, IQ should decrease as level of delinquency increases, irrespective of SES. (This hypothetical statement does not imply change at the individual level, but a statistical relationship within samples.) We tested these contrasting hypotheses in the context of two longitudinal studies of Danish birth cohorts.
Study 1

Method
Subjects. The project began in 1972 with a group of 265 children who were intensively examined during that year (Mednick, Mura, Schulsinger, & Mednick, 1971) . The subjects of the study were drawn from a Danish birth cohort consisting of all children born between September 1, 1959 , and December 31, 1961 , at Rigshospitalet in Copenhagen (Zachau-Christiansen & Ross, 1975 . A group of 144 of the children were selected because they were at high risk for antisocial behavior; their parents had hospital records of deviance (schizophrenia, psychopathy, or character disorder). The remaining 121 subjects were matched controls; their parents had never had a psychiatric hospitalization. Because of the low number of females with official records of delinquency, only the 129 males were included in the present analysis. Thus the final group of subjects consisted of 36 boys with a schizophrenic parent, 36 boys with a psychopathic father or a character disordered mother, and 57 boys with parents who had never been admitted to a psychiatric hospital. This study reports on the relationship between 1972 measures of IQ and SES and registered delinquency assessed in 1978.
Delinquency. Danish criminal record keeping is "probably the most comprehensive and accurate in the western world" (Wolfgang, 1977, p. v) . Delinquency for individuals in the study involved primarily traffic and theft offenses, with few instances of arrests for violent crimes. As a measure of delinquent involvement, the subjects were categorized by whether they had no registered offenses, one offense, or more than one offense registered in the Danish National Police Register.
It would, of course, have been preferable to have ascertained all antisocial behavior in this sample, both unregistered and registered, perhaps through the use of self-report measures. However, Christie, Andenaes, and Skerbaekk (1965) and Hindelang, Hirschi, and Weis (1979) have presented evidence suggesting that self-report instruments typically yield data discrepant with official measures of criminality only in the instance of relatively trivial crimes.
Intelligence. Five subtests of a Danish translation of the Wechsler Intelligence Scale for Children (WISC) were administered: Vocabulary, Similarities, Block Design, Object Assembly, and Mazes. Since no Danish norms existed for the WISC, American norms were used for the IQ scores, a common practice in Denmark.
Socioeconomic status. SES was assessed by a scale derived from one developed by Svalastoga (1959) , a Danish sociologist. The scale yields seven levels of SES based on the level of prestige associated with the occupation held by the subject's father in 1972. Table 1 shows the mean SES and the Verbal, Performance, and Full Scale IQs for (Berkson, Note 1; Mednick, 1978 ) cautions against drawing conclusions based on the study of samples with small control groups, which may be selected in some way unknown to the researchers. Therefore to cross-validate the findings from our first study we repeated the analyses using a larger sample.
Results
boys having zero, one, or more than one offense. Full Scale and Verbal IQ scores are slightly higher than could be expected for a comparable group of American children; when Danes are evaluated by U.S. norms, the mean Full Scale IQ is not 100 but 107. This difference is caused by less difficult items' being used in the Danish form of some Verbal subtests (Hess, 1973) .
Significant Pearson correlations were obtained for the relations between Verbal IQ and number of offenses (r = -.27, p< .001), between Full Scale IQ and number of offenses (/• = -.27, /x.OOl), and between SES and number of offenses (r = -.20, p < .02). When the effects of SES were partialled from the first two correlations, the relationships between Verbal IQ and number of offenses (r = -.28, p < .01) and between Full Scale IQ and a number of offenses (r = -.28, p < .01) remained. These results show that IQ is related to delinquency independently of the effects of SES.
The inclusion in the sample of 72 boys with deviant parents raises the possibility that the results may be partly dependent on these subjects. This could limit the generalizability of the results. In order to evaluate the influence of IQ on delinquency independently of any differences in parental diagnosis, a hierarchical regression analysis was performed with Full Scale IQ and parent type (schizophrenic, character disordered, psychopathic, or normal control) as the independent variables (parent type was entered into the analysis first). The dependent Study 2
Method
Subjects. The population from which subjects for this study were drawn was a birth cohort consisting of all male offspring (N -31,436) born between January 1, 1944, and December 31, 1947 , the mothers of whom were residents of Copenhagen, Denmark (Witkin et al., 1977) . This group comprises a true birth cohort, which eliminates sampling bias and provides the advantage of comparing groups differing in levels of criminal involvement who were born in the same period, and who are assumed to be equivalent on several factors (Schaie, 1965) .
For the purposes of the original study, the 4,578 subjects whose heights exceeded 184 cm were selected from the cohort for karyotyping; XYY males were thought most likely to be found among tall males. Data are available for 4,552 of this group on a number of variables from official records. It is these 4,552 males who are the subjects of Study 2. The extent of criminal behavior among these tall men was not different from that of the total population (Witkin et al., 1977) .
Criminality. The source of data on criminal behavior was again the Danish National Police Register described above. As a measure of delinquent involvement, the subjects were categorized by whether they had been convicted for no offenses, one offense, or more than one offense. Only crimes committed prior to the age of 20 years are included in the present analyses.
Intelligence. For evaluation of intelligence, scores from the test employed in screening Danish army recruits for intelligence, the Borge Priens Prover (BPP; Rasch, 1960) , were obtained from draft board records. The BPP was administered to the subjects when they were 19 to 25 years old. The BPP has a mean of 44 and a standard deviation of 11 and has been shown to have a correlation of .70 with a Danish version of the WAIS (Teasdale, Note 2) .
Socioeconomic status. SES was classified according to father's occupation at the time of the subject's birth through the use of a 7-point scale derived from one designed by Svalastoga (1959) . Rasch, 1960) ; SES = socioeconomic status. ' Rated on a 7-point scale (Svalastoga, 1959) . Table 2 shows the mean BPP scores and SES levels for the three levels of delinquent involvement.
Results
Significant Pearson correlations were obtained for the relationships between BPP score and number of offenses (r = -.19, p < .0001) and between SES and number of offenses (r=-.ll, /x.OOOl). When the effects of SES were partialled from the Pearson correlation of BPP score and number of registered offenses, however, a small significant correlation remained (r = -.17, p < .0001). Again, IQ is related to delinquency, relatively independently of the effects of SES.
Discussion
Analyses of data from two Danish samples have demonstrated that low IQ is related to delinquent involvement independently of the effects of SES. The subjects studied in one investigation were sampled from a birth cohort to avoid sampling bias. IQ and SES were assessed prior to the ascertainment of delinquent status, thus avoiding investigator bias. These findings do not disconfirm the view held by Hirschi and Hindelang (1977) that IQ plays a causal role in delinquency and do not support the view that IQ is a spurious variable in the relationship between SES and delinquency.
Negative relationships between IQ and delinquent involvement have been reported in two other longitudinal studies. Wolfgang et al. (1972) , in a prospective study of a Philadelphia birth cohort, found the mean IQ for nondelinquents to be 107, whereas one-time delinquents had a mean IQ of 104.2 and recidivistic delinquents had a mean IQ of 98.1. A variety of IQ tests were used, but SES was not controlled in the report. West and Farrington (1973) reported similar results for their prospective study of boys in London using the Raven's Progressive Matrices IQ score at 8 years of age. Their report showed that 27% of nondelinquents and 25% of single offenders had IQs of 100 or above, whereas only 9% of multiple offenders had IQs of 100 or greater. Further, 10% of nondelinquents and 11% of one-time offenders scored lower than 90 on IQ; 28% of recidivistic delinquents scored below 90. In the West and Farrington study, analyses were performed that ruled out effects of motivation, family size, parental criminality, and family income; the investigators reported that "low IQ remained an important feature distinguishing delinquents from nondelinquents" (1973, p. 85) .
In Study 1 the negative correlation with amount of delinquent involvement was found with WISC Verbal IQ and WISC Full Scale IQ, but not with WISC Performance IQ. Most studies have found delinquents to be average in nonverbal IQ and below average in verbal IQ (see Prentice & Kelly, 1963; Wechsler, 1958; and West & Farrington, 1973 for reviews). In school, exercising verbal abilities is probably the most effective means of obtaining reinforcement. Children who are characterized by low verbal IQ lack the abilities needed for securing rewards in school. Thus, the earliest experiences of low verbal IQ children with an institution of socialization outside the family are probably characterized by frustration and failure. Such initial experiences may contribute to later delinquency in many ways: by creating a negative attitude toward authority, by inducing a child to seek rewards in less socially desirable settings, or by making a child more sensitive to the effects of delinquent peer pressure when peers provide an important source of esteem.
Even with the advantages of a prospective design and data from a total birth cohort, we are still unable to draw causal inferences. It is possible that IQ, rather than itself being a cause of antisocial behavior, is only related to some third variable that actually causes antisocial behavior.
